, where  is the excitation wavelength, n=1.33 is the refractive index and N.A is the numerical aperture of the objective. The resolution for the three experimental conditions is listed in the 
S32. Electromagnetic simulations and data processing
The confocal images are a representation of the steady state electromagnetic field distribution of vertically impinging light, which is probed through the excitation and fluorescence of the dye molecules. In order to proof this claim and to gain deeper insight on the nanowire-light interaction, we have performed electromagnetic FDTD simulations by using the simulation package Meep. We have taken the same exact geometry as in the experiment shown in Figure 1 from the main manuscript and is replicated in Figure SI 21a: two GaAs NWs (126nm in diameter, 10um in length and 2.5um apart) vertically standing on a Silicon substrate, all embedded in an aqueous medium (n=1.33). The optical parameters (i.e. refractive index n and extinction coefficient k) used for the GaAs material are plotted in Figure SI -1b. A monochromatic light source is located at 2um from the nanowire tips propagating along the vertical direction. The steady state solution was averaged for two orthogonal polarizations of the light source in the case of two nanowires. The simulated field energy intensity profiles of a line across the nanowire couple at 7.5um below the nanowire tips is represented. For the sake of comparison with the actual experiment, the field intensity inside the nanowires is set to 0 in this representation, as no dye molecules Supporting Information 3 can be excited within that volume. Two perpendicular polarizations were simulated (parallel and perpendicular to the nanowire couple). The data was then averaged between the two. The simulation predicts that at 7.5um below the nanowire (NW) tips, the normalized field intensity is below 1 for distances up to almost 2um far from the NWs. Also, only 70-80% of the incoming light is quite uniformly distributed within the two NWs, despite them being 2.5um apart. Close to the NW, the field intensity is maximized. Similarly, simulations were done for single GaAs nanowires of varying radius. Simulations on single nanowires were performed for a single polarization. Then, the steady-state field intensity 3D map was averaged for all angles, where the nanowire axis was the rotation axis. This was done to consider an average between all polarizations. The overlap was calculated by using the formulation given in Ref. 3 . The overlap is defined as
S3. Single Nanowire absorption
Where H,  refer to the magnetic and electric fields, respectively, and ̂ defines the surface integral to be for a surface normal to the Z direction, namely the nanowire axis. The * superscript indicates the conjugate form and the subscripts HE 11 and in refer to the guided mode and incoming excitation light, respectively. The equation above has units of power and indicates how much power is coupled into the particular waveguided mode.
On the other hand, the mode confinement is assessed by the ratio between the effective value of the refractive index and its bulk value. In a very confined mode, most of the field will be in the GaAs, and the effective refractive index will thus be very close to that of bulk GaAs. In contrast, a very expanded mode At short wavelengths the mode is strongly confined to the core of the NW, and intuitively one would expect to give rise to a strong absorption. However, because of the strong confinement, little light is capable of coupling into the NW. As a result, only when the mode is expanded enough, light surrounding the nanowire is able to couple and distribute inside and at the NW surface, giving rise to strong absorption. For this specific diameter, it occurs at a wavelength very close to the bandgap of GaAs. Even though the extinction coefficient is small in this spectral region, the strong interaction with light from a large area surrounding the NW, allows for such strong absorption.
Nanowires with smaller diameters will exhibit the highest coupling to the HE 11 mode at shorter
wavelengths. An example is shown in the right plot of Fig SI-3 , where the spectrum of a 100nm in diameter GaAs nanowire in water (normalized to its maximum) is shown for different lengths. All spectra are obtained by FDTD. Considering the case with a similar nanowire length as in Fig SI-2 , the absorption maximum is blue-shifted by more than 100nm. In the figure, there is also a clear dependence of the main absorption peak as a function of nanowire length. This is due to the character of the photonic mode, shifting from the ideal HE 11 eigenmode in an infinite cylinder to a longitudinal mode solution of a finite cylinder.
The absolute absorption increases with nanowire length following the standard Beer-Lambert law (i.e.
{1-exp(-_eff*length)}). As compared to a thin film, the absorption coefficient is now given by the effective extinction coefficient and strongly depends on the wavelength and the photonic mode to which light couples. Also, in a thin film, the absorption efficiency can't exceed 100%. In contrast, the absorption efficiency in nanowires can. In order to account for this, a coefficient A_inf is included to account for the maximum absorption efficiency that would occur in an infinite cylinder. The value of A_inf is again strongly dependent on wavelength. The length dependence of absorption efficiency at two different wavelengths is highlighted in Figure SI 
S4. Calculation of r overlap
The overlap as calculated in section S3 is a general formulation to assess the coupled power between two electromagnetic waves. A typical normalization is to divide the overlap given in Eq 1 to the power of the source (i.e. {∫ ∧ ⃗ ⃗ * ̂} ), so that one obtains the percentage of incoupled light. This calculation is straightforward for a focused beam. However, for an extended light source, as in our simulations, one can only normalize the overlap to the incoming power density:
Norm. overlap = overlap / source power density (2) As a result, the normalized overlap carries units of area. The normalized overlap indicates to which extent is the interaction between the guided mode and the infinite source. To better visualize this information we have simply defined the radius of overlap to be: 2.5um and 7.5um length, respectively. These values do not match with our experiments shown in Figure 2 from the main manuscript, where we observe a dark area that extends to much larger values. In particular,
in Figure 1 the "shadows" between the two nanowires that are more than 2m apart even overlap. In order to account for a weaker interaction between nanowire and light, we incorporate an effectiveness of interaction factor ( ( )) into the simple expression given above, * = 2 √ / . The experiments as well as the simulations at 488nm are very consistent with an effectiveness of 20%.
This fact reflects that the interaction area is much larger than that expected just from absorption crosssection calculations. At the same time, the interaction of the nanowire with light within that volume may be weaker or stronger, depending on the coupling to guided modes.
